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AnnHomauua: AaHHaa paboma noceaweHa aneebpauyecKou KnaccuduKkayuU OOHONOpOCOeHHbIX 
namumepHbix HUNbMOMeHMHbIX MepMUHANbHbIxX anzebp. OmmMemum, 4mMo KAacc MepMuUHaNbHbIx 
anzeOp ekntoyaem eéce anzebppi /lu, ece neeoie anzebpol /leu6Huua. [pu Knaccudukauuu NAMuUMepHbIx 
HUAbMOMeHMHbIX MePMUHAaNbHbIX aneebp npueedem He /leiOHUuUeBbI anzeOpol. Takue anzebpol 
nonyyaromca pacuiupeHuem mpexmepHbix U 4YeMbIpPexXMepHbIX OOHONOPOMOeHHbIX MePMUHANbHbIx 
anzeOp. 


Kiroyxeevie cioea: O6ymepHole U mpexmepHble OOHONOPOHCOeHHbIE HUbNOMEHMHbIE MePMUHAIbHbIX 
alzeop, aemomopqu3m 


Ilyctp A TepMuHasbHas asireOpa c 0a3HCOM é), é2, ..., én Tora yepe3 Aj 0603Ha4HM OnIMHeHy1O 
tbopmy Aj : AXA— C rye Aj (e7, €m) = Oi jm. MHoxectBo {Aj : 1 <i, j <n} aBnaetca Oa3HCOM JIMHeMHOrO 
TIpoctpaucrBa OusHHeiHEIe P@opMpI Ha A, creqoBatenbHo 6 O Z’(A, V) MOxKHO OMHO3HAYHO 3anMcaTh 
Kak 


e GA; 


0 =Wi,jJn , rae cj . 


3ameTuM, 4TO JBYMepHBbie HU TpeCXMepHble OAHOMOPO7KTCHHbIC HHJIBIIOTCHTHbIC TCPMHHaJIbHBbIe 


aireOpbI H30OMOpQHBI Cle AYIOWUM: 
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TH 44 = 6, 
Tn: 44 = @ 46 = & 
Ty(A): ee = 6, 66, =Ae, 64 = 8, 


B cnenyroulei TaOmmye WaemM omMcanve rpyiill aBTOMOpdu3MOB HU BTOpble pyiiibl KOTOMOJOTHH 


3-MepHBIX ONHOMOPOKTCHHBIX HHJIBMOTCHTHBIX TCPMHHAaJIBHbIX ayireOp. 


‘ a ey Z;(A) H2(A) 

To wx 0 Oy a ye GA,,],[A,,], A] — 31, 
af x 04 Any Ary — SAs; 
az oy Xu 


Ay Ay, Ag + Ay, [A,.],[A,,] +[A,], 
3 0 fy _ _ 
To2(A) ane ay 2 54 ae < Ay + Ay, 1 [Ar + [Ag] 


Tz,(0) |x 9 Oy Diy Ai Arg + Aco \) [LAr]. [A3] +[Ap2I., 


3 Y 
y x 0 1 1 
37 xy eu Do ghee t As Ars gl Aad +145). 1A-s1 


B cilenyroulei TeopeMe TipuBeyeM Kiaccu@ukallH10 4-MepHBIX KOMIMICKCHBIX OJHOMOPOXKCHHbIX 


HHYJIBIIOTCHTHBIX TCPMUHAJIBHBIX ayireop. 


Teopema 1. J/ycme A KkomnaeKcuaaA uembipexmepHaa OOHONOpOHCOeHHAA HubNoOMeNMHAA 


mepmunanbnaa anze6pa. Tozda A usomopdua oduoii uz cnedyrowyux nonapuo Heuzomop@uvix anzebp: 
Th. ae=6 46 =4 64-6 

Tn(@), e@=e 4ee=@ ee=a4e 66-4 66 =-3e, 

Tre: ea=6 46-6 4e=4, 


Tos. ea=6 66-26 ee=4@ 24-46, 
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Ty(A,a). eg=e ee=Ae ee=ae, ee=6 aa=(at-3 a ag = 4, 
2A7+5A-1 
To(A). @e=e ea=Aete “O° 6 % ee=e 
pescealsalry ane 
Ty(A), ea=e ee=Ae ea=4 eg=4e 66-4, 
Tre: ee=6 6676 64-4 
Tos. e6=6 46-4 64-6 64-4, 


1 
am 


Tr(a), ee=e@ ee=ae eg=e %%°3% ea=4 ea=a, 


2 
Aloxazamenocmeo. Tockonbky ByMepHad ayireOpa To MMeeT IIpOCTy!O CTpyKTypy, TO ee 


UIBYMepHOoe IeHTpasIbHoe paciiiMpeHue aeT CieyIOlly¥o YeTbIPeXMepHy!O TePMHHAaJIbHyto aslreopy: 


T3148 =@, 46= 4, 66 = 28. 


3 
PaccMoTpuM WeHTpasIbHoe paciuupenue 9 4 o603HayHM 


C, = [Ai3], C,_ [Aoi], Gaz [A22] — 3[A3i]. 


3 
@= eaC,0H2(T3). 


Bepem al Tpynma aBroMopdu3MoB COCTOUT 43 OOpaTHMBIX MaTpH BUA 
xx O Oy 
p=Sy xX 0 jOAut(T3). 
nZ Y Xi 
IlockoupKy 
x0 O au *a@ a ay 
gs aq.. @, 0 = 3 a, a, 04 
33a, 0 Of, 3-303 0 OY, 


x 4 x 2 x 4 
me  aj=x ay, O0=X' (xXO2—-2 a3), 03=X 03. 


Jlamee MMeceM Clie yromue Cilydan: 
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y= 2 


Cayuait 1. Iycts a3 # 0, To BE1OpaB 3, uwMeeM OpOuTy 


Te2(@), 


@C,+C.c 


MW Touyuaem asreopy 


Cayuait 2. ycts a3 = 0, toraa a, #0, uw Mosyaaem opOuTEI Oc u oC, +C ra 3aBHCALMeCA OT 


oe spol fy 
2 yumm HeT. TakuM OOpa3om Mosry4aem areOppr 93’ © 04, 


3 
Tenepb HaxoyMM pacuimpenne areOppl Top (A) ane- O6o3Ha4uHM 


C,= [By], C, =[ol+1Aa], C5 =~ZAal +18) 


3 
= 2 3 
6=eaCl,0 H7(To,(A)). 
Bepem i=] Tak Kak rpyliiia aBTOMOp@u3MOB JaHHou asreOpbi COCTOUT 
3 OOpaTHUMBIX MaTpUIl Bua 


KX 0 Ou 
y 


p=5 x 0 {OAut(T;), 
nz (AtIxy xX 
TO HMCeM 
«0 a, anu %#a a,tAa ayu 
3 - y 3 _ y 
g30 a, rua 0 4p=3a™ ast Lr 04 
3 Y Y 
3a, 0 Od fa; 0 ar 
Tye 


Cayuaii 1. Iycts a3 # 0. 


2+ 5A-1 3xa, 
a yea +oA-1 : ) a rT a 
(a) ecu : 6 : Torga BbIOupad 6a, 7 (2A +5A ~1)a, TOJLY4HM 
4 
opouty GaC 7 C46 W oulyaaem asreoOpy Tos (A, a) 
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(b) ecuIM 6 TO MMeeM : 


2 _ 20° +5A-1 
Oe acted bag Yo LA), 2) 
6 M Wosly4aem amreOppl 3aBMCALMeca OT 
a ;=0 wi HeT. 
xa, 


ye~oe &,c 


Cayuait 2. Ilycth a3 = 0, Tora a # 0, u BEIOUpas 2 TOuyYHM OpouTy 


To)(A) 


nlosly4aem amreOpy 


Yu 


»2(0) 
Jlanee paccMoTpuM IeHTpasIbHoe paciiupenue = 92 W 0003HauHM: 


C,= [Apl. C,= [As] +[A,], C3= [Aa +[A,,], C,= [A,,]. 


4 
8= e@aC,OH;(T;,(0)). 


Bepem i= OtTMeTuM, 4TO rpyliiia aBTOMOpPu3MOB asIreOpbl COCTOUT 43 


MaTpuHy Bua 


“xX O Oy 
3 y 
p=3y xX 0 OAut(T;,(0)), 
az XY Xiy 
WY UMCeM 

«0 a, a,u Ka a, au 
3 y 3 4 
g’ 30 a,+—-a, a,4p= 2a" a,+—a, a, , 
yo 3 y 
Sa, 0 On fas 0 ape 


* 1 * * * 
a, = Xa,+x y(2a, +34;) +xV'a,, a,=Xa,+X'ya,, a, =X, a,=Xd,. 
Tye 


Cayuaii 1. Iycts a4= 0. 
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No- 1 y= 3Xxa, 
a, N"7a,, 7 
(a) ecum a3 # 0, 6 TO BbIOupad 6a, ta, , HMeemM ac, . CC Ww TWouwy4aem 
A a no! 
amreOpy Tos (0,a) lIpu 6. 
1 1 1 
(b) ecru a3 # 0, 6 Tora MMeeM OpOUTEI u 6 
1 1 
4 4 
T)5(0, “5 Ths ¢) 
3aBHCALIMecad OT a; = 0 usIM HeT, 3aTeM MosLy4aem asreOpsr 
y=- xa, 
7 2a,” &.c 
(c) ecm a3 = 0, Torya a # 0, u BEIONpaA 2 mlomy4uM opoOuty ~~ 2~ 4 uMeem asredpy 
4 
T7(0). 
xa 
y= —2, 
Cayu4aii 2. Ilyctb o4# 0, TO B3AB a, T1OJLY4HM opOnTEI 
4 74 74 

ore oc, +C,6 ac, +C,+C,c MW ayreOpsi Toe: Too, Ti(@) 3aBHCALIMeCcA OT a=O04n 

—~2372~- = 
94,4, ~3az ~ 4,43 = 0 yay ner, a 


B_ cnegzyroujeli ~Teopeme pvBoqMM KJlaccH(uKallMio MATMMepHbIX OHOMOPOXKCHHBIX 


TePMHHAJIBHBIX asIreOp MOYYCHHBIX JBYMePHBIM WeHTpasIbHbIM paciuiMpeHHeM TpeXMepHBIX asireOp. 


Tow Too(A) 


Teopema 2. J[ByMepHoe IeHTpasIbHoe paciiMpenue asredp H30MOpQHEI OHO 13 


CNIeMYIOWHX MoTapHO HeH30MOpHBIX asre6p: 

Tr, 44= 4 4658 4Q=4 Bg=e 

Ta (@). ea=6@ 4656 4a=ae eg=4 e648 a4=-3e 
To. 44=& 46=4 4854 8658 @4=-3a 

Tu: 4426 4658 4e=4 e4=4 66-28 a4 =-3e. 
Tg(A). 44= 4 46 =Agte, aQ=e, B4=4 B6=e 
To(A.a). a@=@ 4e=Aete eaz=ae eq=a 
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wea 
Ty,(A). 4g =e 46 =Ae Gaza eaza 2°S° 3% aa=e 


Ta(A). 4g@=@ 4e=Aate ea=4a ea=4@ ear etittag eg=@ 
To: 4428 46=4 e458 ea=46 

To: 44=& 46=4 64=8 66-6 Be=@ eg =3e 

Tn: 44= 6 4@=4 @6=@ e6=4 Ba=@ 

Tz. 44=@ 46=@ 4Q=4 Ba=@ B6=4 B= 

T3(@). 4@=6@ 4e=a@ 4-6 e4=@ 66=4+e Ba=4@ ea =3e, 
T,(@). 4@=46 4a=ae ea=4 


3 
Jloxazameiocmeéo. OmpeyzenmuM JByMepHoe IeHTpasibHoe pacuimMpeHue %. PaccmoTpuM 


BeEKTOPHOe IIpOCTpaHCTBO, MOpO*KTeHHOe Cie TYIOWJMMH JBYMA KOWMKIIAMH: 
O,=a,C,+a,C,+a,C,, 6,=BC,+BC,. 
Tlomp3yacb jelicTBHAMH aBTOMOPu3MOB B IIpocTpaHcTBe BTOpbIX Yrpynl KoromMosoruii 


IIPHBeJCHHBIX B JOKa3aTesIbcTBe Teopempl 3.1.1 uMeem 


*_ 4 * 2 *_ 4 
O1=X On, O2=X"(xAq—2yas), 03=X' 03, 
4 3 
fix B 1> fo=x Po. 
: @,Cxe 1 
Cayuaii 1. Iycts a3 = 0, Toraa a2 4 0 4 MooKHO HomyautTh ~~ 1’ ~2~yanreOpy 


Cayuaii 2. Ilycts a3 0. 
5 
a AC, +C3C W Moslydaem areoOpy Top (a) 


©,,C3,G , £,+C,,C3c 


(a) ecnm £; = 0, Torqa UMeeM OpOuTEI 


(b) ecam f, 4 0, To Momy4anM OpOuTEI 3aBcalMeca OT /2=0 uM HeT. 


5 5 


CreqOBaTesIbHO, HMeeM ayireOpbl 
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3 
To, (A) ano: 
Jlanmee vuicclleqyeM JByMepHoe LeHTpasIbHoe pacliMpeHue ayreOppl PaccMoTpuM 
BEKTOPHOEe MIPOCTpaHCTBO MOpOKAEHHOE CICAYIOWMMU JBYMA KOLWMKIaMH: 
O,=aC,+a,C,+aC,, 6,=BC,+ BC 
Tlomp3yacb elicTBHAMH aBTOMOPu3MOB B IpoctpaHcTBe BTOpbIX py Koromosioruit 


IIpPHBeJCHHBIX B JOKa3aTesIbcTBe Teopempi 3.1.1 umMeem 


2A° + 5A-1 
= X'a,+ xX (2a, - ————_ . . 
a a, + x’ y(2a, 3 a), a, = Xa,, a,=X,, 
B, = XB, + 2x yB,, B, = X'B,. 
5 
Cayuaii 1. Ecnu a3= 0, torga a2 # 0 uw nonyuumM o,, C eu areOpy Tos (A). 
Cayuaii 2. Ilycts 034 0. 
(a) ecmm f2. =0, Torgqa uMeem TIpeycTaBuTeu ©,,aC, 7 Cc HW MbI TWOuyyYaem asreopy 
5 
T55(A, @). 
y=. 28, 
(b) ecun J, # 0, Torga BbIOpaB 2B, , HOyYHM OpOuTEI &,,C3c u ©,,C,+Cc 


5 5 
3aBHCAMeca OT a} = 0 um HeT. Takum O6pa30M, HMeem asreOpEI Tor( ), Tog (A) : 


3 
To2(0) 
IIpu w3y4eHuu WeHTpasbHOrO paciiMpeHua areOppl aHaJIOrH4HbIM OOpa30M jd ZByX 


KOWUMKJIOB 
6=aC,+0,C,+0,.0,+0C, 6 =8C, +20, +80, 


NIOJTYIMM CIC TYIOWUMe COOTHOIMCHHA: 


a, = xXa,+x y(2a ma 3%) Ay, P ‘ 
y(2a, )+ Va, a,=xXa,+xXya,, a,=Xaz, a,=Xd,, 


, 1 
B, = XB, + X (2B, +— B,), be * 
1 1 K 2 3 3) B, = xe; B, = x’ By. 
Cayuait 1. Iycts a4 = 0, To nonorasa £3 = 0, aHamorm4Ho WeHTpasibHoro paciwiMpeHua asreOpsr 


Te (A) jive TIOJTY4MM Te 2Ke ayIreOpbi i; (A), Ty (A, a), Ty (A), T, oa (A ) lIpu r=0. 


Cayuani 2. Iycts a4# 0. 
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xa 
y=- lene 4 
(a) ecuu f3 = fo = 0, To Monorasa a, HOYYHM OpOUTEI ©,,C,¢6 O,,3C; +C,C 
T° T° 
3aBMCaHecad OT 03= 0 uM HeTu anreOppr 99’ 10, 
y=. 2B 
(b) ecu f3 = 0, fo # 0, To B3aB 2p, , HMeeM IIpesCcTaBuTesM ©, C,¢ ©, C, = C,¢ 


G).,0C,+30,7+C,¢ 


k k 
3aBucaMe oT a|}=0, a3=0 umn HeT. CrleqoBaTebHO, TomyaHM ayreOpbl 


Le i Ti; (a) 


a * 
(c) ecmm £3 # 0, TO MOX%KHO ToNoraTb a3 = 0 u BEIONpaA 4 mosyaHM a2=0 u uMeeM 


cileqyroue peyCTaBuTesu: 


@C,+3C,,C,G¢ €,+aC,+3C0,,C,¢ 68C,+aC,+3C,,C,+C,c 


5 5 5 
Takum oOpa3om, Mouy4uM asreOppl Ti,(a ), Tis(a ), Th (a, B ). a 
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